Disruption of hepatic adipogenesis is associated with impaired liver regeneration in mice.
The liver responds to injury with regulated tissue regeneration. During early regeneration, the liver accumulates fat. Neither the mechanisms responsible for nor the functional significance of this transient steatosis have been determined. In this study, we examined patterns of gene expression associated with hepatic fat accumulation in regenerating liver and tested the hypothesis that disruption of hepatic fat accumulation would be associated with impaired hepatic regeneration. First, microarray-based gene expression analysis revealed that several genes typically induced during adipocyte differentiation were specifically upregulated in the regenerating liver prior to peak hepatocellular fat accumulation. These observations suggest that hepatic fat accumulation is specifically regulated during liver regeneration. Next, 2 methods were employed to disrupt hepatocellular fat accumulation in the regenerating liver. Because exogenous leptin supplementation reverses hepatic steatosis in leptin-deficient mice, the effects of leptin supplementation on liver regeneration in wild-type mice were examined. The data showed that leptin supplementation resulted in suppression of hepatocellular fat accumulation and impairment of hepatocellular proliferation during liver regeneration. Second, because glucocorticoids regulate cellular fat accumulation during adipocyte differentiation, the effects of hepatocyte-specific disruption of the glucocorticoid receptor were similarly evaluated. The results showed that hepatic fat accumulation and hepatocellular proliferation were also suppressed in mice with liver specific disruption of glucocorticoid receptor. In conclusion, suppression of hepatocellular fat accumulation is associated with impaired hepatocellular proliferation following partial hepatectomy, indicating that hepatocellular fat accumulation is specifically regulated during and may be essential for normal liver regeneration.